INTRODUCTION
Over the past several years, non-practicing entities ("NPEs") have been at the center of an important debate in the United States.
1 This is because NPEs have become significant actors within the U.S. patent system, generating much litigation and controversy. 2 Some of them, sometimes referred to as patent trolls, have achieved success by seemingly undercutting the aims of the patent system. In particular, patent trolls appear to have violated the fundamental quid pro quo on which patent law is based: we give you an exclusive right and in return you disclose to the public a new drug, a new machine, or a new process. 3 Trolls have been accused of using patents to extract value from companies operating in certain industries while giving nothing to society in return. 4 Moreover, trolls have been accused of harming innovation. 5 Innovation, the development of new technologies, is fundamentally important to the U.S. economy, 6 which is likely why the press, scholars, and lawmakers have dedicated so much attention to patent trolls. 7 Until now, scholars have believed patent trolls are almost exclusively confined within U.S. borders. 8 Specifically, European countries appeared immune to the activities of NPEs. Consequently, it became important to find an explanation for this phenomenon. 9 Comparative analysis can be conducted to achieve this goal because it produces particularly useful results in STAN . TECH. L. REV. 2 (2012) (arguing for expanding consumer-led private litigation to deter NPE patent settlements based on invalid patents). cases such as this one, where a problem is present in one country but not in others that have sufficiently similar characteristics. Thus, comparative analysis is an appropriate approach to study the differences between NPE activity in Europe 10 and in the United States. 11 Significantly, both the United States and European countries have western economies with similar patent policies and interests. In recent history, this similarity of interests became particularly apparent during the negotiations of the TRIPS Agreement. But these similarities can be readily understood also by considering the number of multinational companies that operate both in the United States and in Europe. Moreover, the relevant U.S. and European markets have similar levels of sophistication, and, although there are differences in their respective legal systems, the patent standards adopted in these jurisdictions are substantially harmonized. Despite these similarities, no comparative analysis of NPE activity in the United States and European countries has been conducted yet. Thus, people have speculated about possible reasons that NPEs do not pay much attention to the European market, but no truly convincing story has been produced.
This Article uses comparative analysis to identify which factors truly provide an explanation for the absence-or reduced presence-of patent trolls in Europe. It also examines how these findings inform possible reforms for the U.S. patent system. Part I defines NPEs and briefly summarizes previous studies on patent trolls. Part II explores the presence of NPEs in Europe. Part III illustrates the empirical research conducted for this article and discusses its findings. Part IV shares possible implications of the findings for U.S. patent reform. The Article concludes that NPE activity in a country is related to the level of development of certain industries in that country, that those industries are smaller in Europe, and, therefore, that a reduced presence of trolls in Europe should be expected. This Article also suggests that certain features of European legal systems, which have been the subject of proposed reforms to the U.S. patent system to reduce activity of patent trolls, are not as effective as many commentators and scholars have suggested. Patent trolls are, in fact, active in European countries-albeit at a lower level-notwithstanding the presence of fee-shifting, lower damages awards, and a reduced availability of injunctions (especially cross border injunctions) in their legal systems. Thus, scholars and commentators on NPE activity must ask more fundamental questions about patent reform and the promotion of innovation rather than simply trying to limit NPE operations. 12 
I. DEFINITION
Within the context of patent law, scholars, practitioners and policy makers have offered several definitions of "NPE." The entities included in these definitions range from research institutions that hold patent portfolios for their inventions, but do not develop and commercialize related-or anyproducts, to IP asset management firms whose exclusive business is asserting patent claims and collecting significant fees from companies operating in certain industries. 13 The latter are also commonly known as "patent trolls" or, more neutrally, patent assertion entities (PAEs) 14 and are the main focus of this Article. References to "NPE" in this article refer primarily to these entities and not universities or other research institutions that, as previously mentioned, could also be considered NPEs.
More precisely, this Article focuses on entities that base their business models on two fundamental activities: acquisition of patents, and the use of those patents for speculative purposes rather than the development of related products and technologies. 15 Most often, this kind of NPE does not even conduct research and development (R&D) activity. 16 They simply create patent portfolios and specialize in enforcing them; in other words, they specialize in identifying users of certain technologies-potential patent infringers-and seek to extract royalty payments from them. 17 These NPEs acquire their patents from many sources, including small companies, large companies, bankrupt companies, start-ups, solo inventors, hospitals, universities and even the government. 18 Most of the time, they hold their acquired patents for years before asserting them to collect royalties. 19 Commentators have argued that this is because they wait for companies to make irreversible investments in the technologies covered by their patents. 20 A company that has made that kind of investment faces very high switching costs if it were to adopt alternative technologies. 21 In many cases alternatives are not readily available, making the company highly vulnerable to patent trolls' attacks.
The typical scenario begins with an NPE contacting a targeted company through a cease and desist letter accusing the company of infringing one or more of its patents. Soon after, the NPE sends a request for royalty payments to the targeted company leaving the attached entity with three options: (1) stop using the technology (and incur switching costs if alternatives are available); (2) pay royalties to the NPE; or (3) face litigation. 22 Because of the high cost and uncertainty of patent litigation, as well as the cost of switching to an alternative technology, in most cases the targeted company pays royalties to the NPE. 23 Occasionally, an NPE attack does result in patent litigation. 24 But, regardless of the outcome, NPEs can put targeted companies under significant pressure, particularly if the company is a startup with limited resources.
18.
Risch, supra note 1, at 498.
19.
Tun-Jen Chiang, A Cost-Benefit Approach to Patent Obviousness, 82 ST. JOHN'S L. REV. 39, 85 (2009) ("For example, a patentee who publicizes his patent will find it more difficult to practice the widely-criticized 'troll' strategy, where the holder of a patent over a small component waits until an industry sinks large investments in a product incorporating the component and then asserts the patent to extort the value of avoiding forfeiture of that investment.").
20. 
A. The Significance of NPE Activity
To understand the significance of NPE activity, one should consider that in most countries the purpose of patent protection is to foster innovation. In the United States, this is clearly stated in the Constitution, which grants Congress the power "to promote the Progress of Science and useful Arts by securing, for limited times, to . . . inventors, the exclusive right to their . . . discoveries."
25 Similarly, the European Patent Convention (EPC), the regional patent agreement establishing a common procedure to obtain patents in multiple European countries, 26 provides that "European patents shall be granted for any inventions, in all fields of technology." 27 Furthermore, the Agreement on Trade Related Aspects of Intellectual Property Rights (TRIPS), which sets the minimum standards of patent protection for all member states of the World Trade Organization, 28 specifies that "patents shall be available for any inventions, whether products or processes, in all fields of technology." 29 Thus, patent protection fosters innovation by allowing inventors to practice their inventions free of competition and thereby recoup the investment made to create them. 30 The belief is that, absent patent protection, inventors may engage in far less inventive activity because once an invention is incorporated into a product that reaches the market, it may easily be copied by competitors. Olson, supra note 30, at 192 ("So long as the cost of copying someone else's invention is less than the cost of inventing, inventors are not incentivized to invent, because they are unable to recover the costs of inventing.").
Patent protection also promotes innovation by encouraging inventors to disclose their inventions to the public. 32 As previously mentioned, without patent protection, inventors fear losing control of their inventions due to competitors' actions and thus may keep them as trade secrets. 33 The result would be reduced access to new inventions by other inventors who might use them to develop other inventions-often in the form of improvements or alternatives to the original invention. 34 Consequently, without patent protection, the overall level of innovation could be depressed.
Moreover, patent protection fosters innovation by increasing the opportunities for an inventor to bring new products to the market. 35 Often, inventors do not have both the resources and the inclination to develop their inventions into finished products, and without patent protection, it would be very difficult for them to reach out to those individuals or entities, such as venture capital firms and large companies, that possess the resources to aid in the process. This is because, once again, inventors would be reluctant to disclose their inventions and risk losing control of them. 36 Also, inventors would certainly have a difficult time convincing venture capital firms to fund a new enterprise without the assurance that competitors cannot threaten their investment. Patent protection significantly reduces that risk by giving the inventor the right to exclude everybody else from the market.
This explains why so much recent attention has been dedicated to NPE activity. Within the context of the promotion of innovation and economic growth, commentators argue that the NPE business model allows these companies to extract value without contributing much benefit to society, either in (2004); Note, supra note 32, at 2010 ("While some suspect that the inventions that are patented are those easy to reverse engineer (and therefore the disclosure is of limited value), others believe patents can still encourage the disclosure of some inventions that would otherwise be kept secret.").
34. Robert G. Bone, A New Look at Trade Secret Law: Doctrine in Search of Justification, 86 CALIF. L. REV. 241, 266 (1998) ("If an inventor chooses trade secret instead of patent, others will be denied ready access to the information, access that would exist under patent law. Thus, future innovators will not be able to learn from the scientific and technological insights that led to the original invention, slowing the overall rate of innovation.").
35. Sichelman, supra note 16, at 376 (arguing that patents are granted in exchange for a commitment to commercialize a product not available in the marketplace).
36.
Olson, supra note 30, at 183.
terms of new inventions or new products or services. 37 Thus, NPEs have become controversial entities at the center of an important debate over their ultimate benefit or detriment to innovation. A brief summary of the main arguments in this debate provides a useful background for the research that follows in Part III.
One of the most significant problems caused by NPEs is that they have become so widespread in the United States that companies in certain industries compare the payment of NPE royalties to a tax that they must pay in order to stay in business. 38 Because of both the costs and uncertain results of patent litigation, 39 companies targeted by NPEs are reluctant to fight them in court and, regardless of the merits of an NPE's attack, prefer to pay the amount asked-the "NPE tax"-in the form of royalties. 40 However, this practice harms innovation by making it more expensive. 41 Innovative companies now have to consider a new product development cost, the possible payment of the NPE tax, when they decide whether to develop an innovative product and assess their ability to recoup the necessary R&D investment.
42
The result is a reduced undertaking of innovative new projects.
43
One study investigated the effect of NPE activity on targeted companies that decide to litigate rather than pay royalties. 44 This study showed that "NPE lawsuits are associated with half a trillion dollars of lost wealth to defendants from 1990 through 2010 [and that, in particular] during the last four years, the lost wealth has averaged over $80 billion per year." 45 It also showed that defendants in these lawsuits "are mostly technology companies who invest heavily in R&D." 46 Finally, it concluded that "to the extent . . . litigation represents an unavoidable business cost to technology developers . . . these lawsuits substantially reduce [the targeted companies'] incentive to innovate." 47 Moreover, NPE activity has also faced criticism for discouraging new entrants in certain markets. 48 Commentators have maintained that when inventors and entrepreneurs decide whether to enter a market in which the NPE presence is significant-typically technology markets-they may decide to redirect their interest towards less hostile environments or other activities. 49 Inevitably, a reduced presence of innovators in the targeted markets translates into less innovation in related industries.
On the other side of this debate, some scholars and commentators argue instead that NPEs might not harm innovation-to the contrary, they might benefit it. 50 In fact, some suggest that NPEs create a secondary market for inventors, particularly small inventors, which otherwise would have a difficult time recouping their R&D investment. 51. See Risch, supra note 1, at 491 ("A primary justification of NPEs is that they provide an aftermarket for patents of failed (and even going) companies, providing a new liquidity option that enhances investment in startups."); see also Sannu K. Shrestha, Note, Trolls or argue that small inventors often do not have the resources to both develop the invention into a final product and pursue infringers. 52 Thus, even if they hold a patent, they lack the ability to use that patent as a source of income. NPEs solve this problem by providing small inventors an alternative, less traditional, way to monetize their patents. This view maintains that NPEs provide a higher chance of recouping inventors' R&D expenditure, which ultimately produces more incentive to engage in additional creative activity. 53 Critics of this argument note that the benefits NPEs produce-through the creation of a secondary market for patents-must be measured against the increase in the cost of innovation created by NPE enforcement activity. 54 Consequently, the net effect of NPE activity is very hard to determine.
55
In conclusion, the studies present in the literature indicate that NPEs make innovation more expensive while, at the same time, creating a secondary market for inventors with an uncertain beneficial effect. If this is true, NPEs could be very harmful in countries, such as the United States, where the economies rely heavily on the development of new technologies. Certainly, the presence of NPEs contributes to rendering these new technologies less competitive, both domestically and internationally. Therefore, it is important to learn and understand as much as possible about the way NPEs function. Shedding light on how differences in the American and European markets relate to the characteristics of NPE activities in those countries is one step in that direction.
II. IS IT TRUE THAT NPES ARE NOT PRESENT IN EUROPE?
Many reports suggest that NPEs are absent in Europe. 56 As far as litigation involving NPEs, it appears that nothing is going on in Europe aside from the famous IPCom case discussed later. Is this true? The answer is no. NPEs are present in Europe, but their activity is modest compared to their activity in the US. Consequently, they do not receive the same attention feel that they will never prevail in obtaining a patent because they do not have the resources to compete with larger companies, they will lose the incentive to invest the initial costs required to develop a technology.").
53. See Magliocca, supra note 50, at 1810. 54.
Chien, supra note 24, at 14 (describing the obstacles to small firms' monetization). 55.
Id.
56.
Mayergoyz, supra note 8, at 257 ("Surprisingly that is not the case. Although Europe had glimpses of patent troll attacks, its innovators and technology industry generally do not suffer from the same abuses as their U.S. counterparts."). from the media, scholars, and commentators, and can operate almost undetected.
The examination of NPEs that target the European market and NPE litigation in Germany and Italy helps to illustrate the reality of the NPE presence in Europe.
A. NPEs That Operate in Europe
A total of twenty-five NPEs are reported to operate in Europe (see Table  1 below). The names of these companies has been generously provided by PatentFreedom, 57 an organization that gathers and analyzes data about NPE activity, and provides that data to its subscribers. PatentFreedom's clients are mostly companies that operate in industries targeted by NPEs.
58 These companies use the information obtained by PatentFreedom to assess and manage the risk of NPE activity, and, in the case of an NPE attack, counter that attack effectively.
PatentFreedom compiled this list of NPEs using information gathered through interaction with its clients. 59 Thus, the nature of this data is anecdotal and its illustrative power is limited. In particular, this data might not account for possible NPE attacks directed to companies other than PatentFreedom's clients. However, the nature and magnitude of PatentFreedom's client base 60 combined with its experience in the systematic collection of information about NPEs makes this list very valuable. In addition, PatentFreedom's list has the significant advantage of resulting from direct experiences with NPEs operating in Europe, and-in addition to information on litigation-includes licensing activity, which has been reported to be the most significant part of these operations.
61 This is significant because NPE 57.
Email from Michael Layton, Director, patentfreedom.com, to Stefania Fusco, Visiting Assistant Professor at Law, DePaul Univ. College Law (May 31, 2012, 08:27 CST) (on file with author).
58. Global Reach, PATENTFREEDOM https://www.patentfreedom.com/about/global/ (last visited October 4, 2013) ("Many of the world's most-pursued companies subscribe to PatentFreedom. Increasingly they are joined by small-to-medium sized companies seeking to assess and address specific NPE risks in a cost effective fashion and by leading law firms seeking to deliver exemplary advice and client service. Our clients come from all of the world and from a range of industries, including computer software, computer hardware, consumer electronics, semiconductor, telecommunications, financial services, retail, automotive, consumer goods and utilities."); see also 62. Risch supra note 1, at 468 ("While the focus is on active NPEs, this study excludes large but nonlitigious NPEs, such as Intellectual Ventures, for a few reasons. First, and most practically, quality data is not as available.") (footnote omitted).
63. Email from Michael Layton, supra note 58. For the U.S., see Largest Patent Holdings, PATENTFREEDOM, https://www.patentfreedom.com/about-npes/holdings/ (last visited March 24, 2013) ("Of the more than 750 NPEs profiled by PatentFreedom as of January 2014, only 45 are known to hold more than 100 active patent publications in their portfolios.").
TABLE 2. NUMBER OF NPES PER EUROPEAN COUNTRY
This list demonstrates that, contrary to consensus and to reports in the literature, NPEs are present in Europe. Their level of activity, however, is much lower when compared to NPE activity levels the United States. This Article will look more closely at two countries in the list in Table 2 -one with a high number of reported NPEs and another with a low number of reported NPEs. These countries are Italy, because of the author's preexisting familiarity with its legal system, and Germany, because it is the European country with the highest number of filings of patent infringement actions per year 64 -and, consequently, is probably the jurisdiction with the highest likelihood of containing NPE litigation activity. Focusing on NPE litigation activity here is particularly useful, because patent litigation is the exception, not the rule. 65 Thus, if NPE litigation activity is found in Italy and Germany, it is almost certain NPE licensing activity is present as well in those countries.
Italy
To determine the level of NPE litigation activity in Italy, cases were obtained from a search of four Italian legal databases 66 containing cases from both civil and criminal courts. The objective of this search was to find cases in which at least one of the NPEs listed by PatentFreedom was involved. The search covered from 2000 to 2012, and produced five cases in which one of the following NPEs was a party: • Sisvel (2011) 67 • IPCom (2009) 68 • Sisvel (2008) 69 • Sisvel (2008) 70 • Rambus (2000) 71 The number of Italian patent cases involving at least one NPE between the years 2000 and 2012 is staggeringly low, particularly if one considers that, on average, 100 patent infringement actions are filed in Italy every year. 72 
Germany
To determine the level of NPE litigation activity in Germany, the investigation consisted of searching for German cases involving at least one of the NPEs listed by PatentFreedom. German courts, however, do not report a party's name in their decisions, so rather than searching legal databases for patent cases, the investigation involved an extensive search of news reports from a wide range of sources.
The result is once again staggering. The search produced 5 "reports" from 2000 to 2012. The NPEs involved are listed below:
• Papst Licensing (2012) 73 • Alliance (2011) 74 • IPCom (2007) 75 • Sisvel (2007) 76 • Intro Licensing (2006) 77 As previously mentioned, however, NPE litigation is just one aspect of the overall NPE operation. In fact, one author reports that "only 0.12 to 0.19 percent of the patents in force in Germany in 2008 were the subject of infringement actions filed in Germany that year."
78 Thus, it can be assumed that the NPE presence in Germany in terms of licensing activity must be much higher than what emerged from this part of the investigation. Yet, when compared to the U.S. level of NPE litigation activity, 79 the number of Italian and German cases involving NPEs is very modest. An investigation of the distribution of targeted companies in Europe will help provide an explanation for these results.
III. WHY IS NPE ACTIVITY DEPRESSED IN EUROPE?
There is very little literature offering possible explanations for the reduced activity of NPEs in Europe compared to the United States. 80 This paper represents the only empirical study on this topic currently available. A brief description of the relevant literature and how it applies to the famous IPCom case follows, to properly frame the empirical investigation that is the center of this article.
A. Literature
The most common explanations for the reduced presence of NPEs in Europe rely on differences between the American and European legal systems; in particular, the availability of certain types of injunctions and different levels of damages awarded in patent cases. 83 France, Germany and the United Kingdom, the countries where most European patents are registered, must ratify the agreement for it to enter into force.
These factors certainly have an impact on NPE activity in different markets. An NPE's activity is not substantially different from any other investment activity and thus, damages, injunctions and the complexity of litigation are important to consider when calculating the risk and return of its operations. However, these elements alone cannot entirely explain the reduced presence of NPEs in Europe. All else being equal, an investor-such as an NPE-will undertake a certain operation regardless of the specific level of recoverable damages and available injunctions or the complexity of litigation as long as the expected return is higher than any other alternative investment opportunity with equivalent risk.
Thus, the question becomes: what other factors outside patent law "make the difference"? I believe that these other potential factors are: (1) the availability of funding specifically for NPE activity, 84 (2) culture, and (3) the size of the targeted market.
The famous IPCom case, in which a German NPE attacked Nokia with the hope of generating 12 billion euros, confirms the importance of the "availability of funding" factor.
The IPCom Case
IPCom is a German NPE created in 2007 to enforce Bosch's portfolio of patents related to the telecommunications industry. More specifically, IPCom is a "special purpose entity" created by Bosch to shield it from counterclaims and the risk of fee shifting while it asserted patents. stitute (ETSI) require that these be licensed on fair, reasonable and nondiscriminatory (FRAND) terms. 86 Nokia interpreted the FRAND rate to be one percent of its mobile phone sales, but IPCom asked for five percent. Soon after, negotiations failed and the two companies are currently litigating in a number of countries, including Germany, Italy, and the United Kingdom. 87 This case has attracted much attention from the European and U.S. media. For the purpose of this Article, the IPCom case is interesting because it could indicate that domestic funding for NPE activity is unavailable or at least very limited in Europe. In fact, fifty percent of IPCom's operation was not funded by European investment, but by Fortress Investment Group, a private equity firm based in New York City. 88 In recent years, U.S. hedge funds have been crucial in financing NPE activities. 89 That Fortress, rather than a European hedge fund, is sponsoring this case, and that this is a significant operation involving the patent portfolio of an important European company, might indicate that European investors are not yet ready to invest in NPE activity.
One could conclude that the reluctance of European investors renders NPE operations in Europe more difficult, which helps explain the lower level of trolling activity in that market. It is important to note, however, that just as IPCom managed to access foreign funding, other NPEs could as well. Thus, this factor alone does not adequately account for the modest presence of trolls in Europe. The more relevant and more powerful factor is the size of the relevant NPE market.
B. Distribution of "Target Companies" in Europe
Previous studies have shown that NPEs operating in the U.S. market target companies in specific industries. 90 For instance, Bessen and Meurer showed that in 22% of U.S. NPE cases the defendant was a company with an SIC 91 code number equal to 36 (electronics); in 15% of cases it was a company with an SIC code number equal to 35 (machinery and computer equipment); in 15% of cases it was a company with an SIC code number between 50 to 59 (retail/wholesale); in 14% of cases it was a company with an SIC code number equal to 73 (software); in 9% of cases it was a company with an SIC code number equal to 48 (communication); and in 8% of cases it was a company with an SIC code number between 60 to 67 (financial service). 92 Thus, this Article relies on my study of the relationship between the presence of the patent trolls identified by PatentFreedom, as discussed in Part II, and the distribution of potential target companies within the European Union-i.e., the distribution of companies with an SIC number that previous studies have shown to indicate the preferred targets of NPEs. A detailed description of this part of the research follows.
Method
The first step of this investigation involved the creation of a list of publicly traded European companies with an SIC code number equal to 35 (machinery and computer equipment), 36 (electronics), 48 (communication), or 73 (software). The distribution of companies with an SIC code of 50 to 59 (retail/wholesale) and 60 to 67 (financial services) were disregarded because, in Europe, patents on business methods and financial methods are much more difficult to obtain than in the United States-thus, considering companies operating in industries in which those patents are most relevant could skew the results of this part of the research.
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This initial list of potential NPE targets was created by retrieving information about European company revenues and SIC codes from Compustat. nues have been converted from their national currency into U.S. dollars, adjusted to the value in 2010. Finally, the "average revenue" and "cumulative revenue" produced by the identified companies in each country during the year 2010 were calculated. The resulting data and relative analysis are reported below.
Data and Analysis
This subpart presents the research on the distribution of potential target companies of NPEs in Europe, including the number of companies per country, their 2010 average revenues, and their 2010 cumulative revenues. Table  3 summarizes these findings. The countries in this table listed in bold are those in which PatentFreedom has reported trolling activity. Therefore, the obvious question is: why do trolls ignore countries such as Austria, Belgium, Poland and Portugal?
As discussed previously, the existing literature tries to explain results like this by looking at differences between the legal systems of these countries. Countries in Europe, however, have substantially uniform patent law systems-either because they are part of the European Union or because they are members of treaties such as the Strasbourg Patent Convention. Certainly, some differences are still present between the patent laws of different countries, but both the nature and extent of those differences cannot explain the presence of patent trolls in certain European countries and not others.
Another possible explanation for the absence of patent trolls in certain European countries may be found in differences between the cultures of different countries-specifically, the extent to which a country will consider patents as possible assets for speculation. In fact, it has been argued that under the utilitarian view of patent protection (the predominant view in the United States), the separation of the patent from the inventor (such as the transfer of a patent to an NPE) and the patent's use for objectives other than developing the described invention should be easier than under the natural rights view.
95 This is because, under the utilitarian view, a patent is just a tool to recoup the inventor's R&D costs and selling a patent to an NPE is within a range of activities that makes this possible. 96 To the contrary, the natural rights view of patent protection should render the aforementioned separation more difficult, 97 as this view focuses on the close relationship that exists between the inventor and his or her creation. 98 Under this view, the invention is almost considered a discrete part of its creator, and the patent allows the inventor to exercise control over it. 99 Thus, for the inventor, transferring the patent to an NPE is equivalent to losing control over part of oneself.
However, virtually all of the European countries are part of the civil law tradition, in which natural justice also comes into play when justifying patent protection. In fact, the natural rights theory of patent law is predominant 95.
John M. Golden, Principles for Patent Remedies, 88 TEX. L. REV. 505, 520 (2010) ("[A] standard utilitarian argument is that patents help correct for market failures that would otherwise erode incentives to develop new technologies.").
96.
Id. ("An inventor or innovator frequently must incur considerable expense and take on substantial risk, whether in generating an inventive idea or in developing an effective mode of commercializing such an idea. But if unprotected information regarding the invention and its mode of commercialization is made public through, for example, sale of a consumer product, multiple users might compete with the original innovator in exploiting that information. Without special protection, free riders might drive the proceeds from the originator's investment to zero.").
97. See A. Samuel Oddi, TRIPS-Natural Rights and "A Polite Form of Economic Imperialism", 29 VAND. J. TRANSNAT'L L. 415, 427 (1996) (discussing two lines of reasoning offered as natural rights justifications; first occupancy for the inventor who discovers or creates an invention being entitled morally to its exclusive use; and labor justification for the inventor who labors in creating an invention being entitled morally to the fruits of that labor).
98.
Id. at 428.
99.
not only in the few European countries in which NPE operations are unreported, but also those in which patent trolls are present. Similarly, the absence of venture capital for trolling activity does not seem to characterize only those European countries in which NPEs are absent.
Another possible explanation could be that patent trolls operate only in the wealthier countries. After all, the purpose of trolling activity is to extract value, and Germany, France, and the United Kingdom have the largest economies in Europe. If we look closer at the list of European countries with NPEs, however, this hypothesis does not carry much explanatory power. Table 3 provides a better explanation for this result.
If, for instance, one compares Belgium with Finland, we see that in 2010 Belgium's GDP was 465 billion dollars, whereas Finland's was 239 billion dollars. Patent trolls are reported to be present in Finland, but not in Belgium, which has a higher GDP. On the other hand, if one considers the different industries of the two countries it can be seen that in 2010 there were 23 companies in Belgium with a SIC code number equal to 36, 35, 48 and 73 that produced, in aggregate, revenues of almost 18 billion dollars. At the same time, in Finland there were 46 companies in the same industries that produced, in aggregate, revenues of more than 95 billion dollars.
Poland is another interesting case. Poland's GDP in 2010 was 468 million dollars-the same as Sweden and Norway. Patent trolls are reported to operate in Sweden and Norway, but not in Poland. In 2010, Poland had 82 companies in the relevant industries-Norway had only 39 companies. In the same year, however, Polish companies produced, in aggregate, revenues equal to 13.2 billion dollars, while companies in Norway produced, in aggregate, 28 billion dollars-more than twice as much as their counterparts in Poland.
The data suggests that markets with high revenue producing companies operating in certain industries attract trolls. In fact, with the exception of Ireland, NPEs in Europe are present in those countries in which revenue from the selected industries are the highest. Patent trolls are present in European countries that have companies responsible for 92% of the revenues in electronics, machinery, computer equipment, software and communication. Looking at the software industry alone, trolls cover a region in Europe in which 96% of the industry's revenue is produced.
Europe Versus the United States
Given the patent trolls' clear interest in companies producing high revenues, it is unsurprising that trolling activity is depressed in Europe compared to the United States. In fact, as illustrated in Table 5 , in 2010 Europe had a total of 1,402 companies in the relevant industries that produced total revenues of about 1.49 million dollars. On the other hand, the United States had 1,331 companies that produced total revenue of about $2.33 million dollars. In other words, that portion of the U.S. market most attractive to trolling is 36% bigger than the equivalent portion of the European market. Finally, in 2010, Europe had 29 companies that produced revenues higher than $10 billion whereas the United States had 46. 100 The final part of this article discusses how these findings can be used to develop effective reforms in other legal systems, and the U.S. patent system in particular.
IV. POSSIBLE IMPLICATIONS FOR U.S. PATENT REFORM Is the U.S. patent system failing? 101 In recent years, the press, lawmakers, and scholars have expressed significant disappointments with the system, and raised doubts about its ability to achieve the goal of promoting innovation. 102 These commentators have typically blamed patent trolling for this, 103 and thus have proposed a number of reforms to limit NPE activity in the United States. 104 This Part contains a brief discussion of the relevance of this Article's findings to the proposed reforms.
100.
101.
Chien, supra note 3, at 329.
102.
See, e.g., id.
103.
See id. at 329-30. 104.
See id. at 351-90.
A. What Can Be Learned from Europe?
Comparative studies, such as the one presented herein, seek to produce knowledge that can be employed for some practical purpose. 105 In particular, comparative studies are used when some specific, novel, and difficult problem emerges and there is disagreement about the best way to solve it. 106 In those cases, one approach is to analyze how that problem has been handled in other contexts and learn from that.
When considering alternative contexts, those engaging in a comparative study do not usually look for solutions. Instead, they look for a deeper understanding of the general problem underlying the specific comparison. 107 When, as in the case of NPEs, the problem involves multiple countries, one engaged in comparative study seeks a deeper understanding by looking at various ways in which that problem manifests itself abroad-for instance, by looking at various ways in which NPEs operate in foreign countries. "The hope is that the experience of countries at comparable stages of social and economic development will [provide] Second, how can we use that information to "find our own path" in dealing with trolling activity in the United States?
The answer to the first question can be summarized in three main points:
countries, such as Poland, where the number of companies operating in the preferred industries is high, but revenues are low.
As for the second question, as previously mentioned, many have recently called for a number of patent reforms in the United States to solve the patent trolling issue. 109 The proposed reforms include, among others, shifting litigation costs to losing parties, eliminating software patents, and reducing damage awards. 110 The information about NPE activity gathered through this research can shed some light on which of these proposals might be successful. While a full analysis of these proposed reforms is beyond the scope of this Article, a few considerations can be made. In particular, this research suggests that changes modeled after the European legal systems might only produce marginal effects in the United States. This is because fee-shifting, lower levels of damages, and a reduced availability of cross border injunctions are all already present in European countries, and yet NPEs operate there regardless. More importantly, as discussed above, these features of European legal systems do not fully explain the presence of NPEs in certain markets, but not others. One possible explanation is that trolling activity is characterized by very high profit margins. If so, certain characteristics of European patent systems may render patent trolling riskier in Europe than in the United States, but the returns must be adequate. Consequently, it appears that, to effectively address patent trolling in the United States, more direct regulation of NPE activity is necessary. Merely adopting certain characteristics of European legal systems is insufficient.
One final point can be made regarding proposals to reduce patent trolling in the United States by eliminating software patents. While software patents do have characteristics that favor the practices of NPEs, 111 this research shows that trolling activity in Europe has also been reported in 94% of the Electronics market, 93% of the Machinery & Computer Equipment market, and 89% of the Communication market. 112 Although it is hard to determine the precise distribution of NPE activity across these markets, one can infer that eliminating software patents might reduce patent trolling to some extent, but most certainly would not solve the problem.
CONCLUSIONS
Notwithstanding what many people believe, patent trolls are indeed present in Europe. The level of their activity, however, is modest compared to patent troll activity in the United States.
The collected data indicates that one possible explanation for the reduced presence in Europe is the distribution and strength of target compa-nies. Other factors, such as differences in the legal systems, the availability of funding, and cultural differences, may also be relevant, but to a much lower degree. In fact, European countries have very similar patent law systems and culture. Moreover, access to venture capital does not change significantly from one country to another. Thus, the distribution of target companies with high revenues seems to provide the best explanation for the presence of NPEs in certain markets, but not others. Consequently, as the concentration of potential target companies is 36% higher in the United States than in Europe, a lower level of trolling activity in Europe compared to the United States is not surprising.
Comparative investigations are conducted to understand certain problems and to use that information for practical purposes. A full discussion of how the findings of this research could be used to inform patent reform in the United States is beyond the scope of this article. But some preliminary suggestions are possible. In particular, NPE activity in the United States should be addressed through direct and compressive regulation, rather than the adoption of certain characteristics of the European legal systems. In European countries, fee-shifting, lower damages awards, and a reduced availability of cross-border injunctive relief in particular are already present, yet trolls continue to operate. While the level of troll activity in European markets is lower than in the United States, the level of development of the target industries in European markets is also lower. Thus, a more fundamental question is: if the purpose of the patent system is to spur innovation, why replicate the patent systems of countries that are less innovative than the United States?
NPEs appear to be the inevitable "byproduct" of the successful development of certain industries. Reducing these entities' activities could risk that success, particularly when less invasive solutions that do not substantially alter the current system can be tried first. The main objection to regulation that singles out NPEs and limits their ability to enforce patents, is that the term "NPE" encompasses companies operating under a wide variety of business models and not all of these models involve extracting value from other companies without giving anything back to society. Some NPEs contribute a substantial amount of knowledge in the form of cutting edge research. Others go even further and develop inventions at what could be considered an "embryonic" level. Thus, the difficulty is one of line-drawing: how do we properly target only the undesirable NPE activity? This is clearly a problem, but the legislature and courts are not new to these kinds of challenges. This Article shows, however, that European experiences caution against adopting solutions that might turn out to be less advantageous than initially thought.
